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1020010006662 2002/2/7 
[-2-4] 

^°fl 4E-, § ^i*^l7>, E^^-JL7]<4, 

^«^-§- ^-7) DflSe] Eflol-g-S-JfEi bI^ji, e] = ^l 3)14°11 4-E- ^ 

* 3? ^ ^H^a^ 44 €^ ^ #-3-4<^ *<**|-te 

.£ 8 

COMPLEMENTARY TURBO CODES, HARQ, TUTB0 CODES, PACKET COMBINING, SOFT 
COMBINING, THROUGHPUT, CODE COMBINING, TWO DIMENSIONAL TURBO CODES, ADAPTIVE 
QUASI COMPLEMENTARY TURBO CODES, GROUPING . 
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f-AiAl^Bjofl^ «-jr 3? ^{APPARATUS AND METHOD FOR GENERATING 

CODES IN COMMUNICATION SYSTEM} 

[51^ gig] 

£ l£ ElJ± *r**rfe 4?!^olEj. Al^EflojlA^ nfl^i «-Jr ^ 

(Packet code combining)^ sfl^i ufo]i5lA]El ^^-(Packet divers i ty Combining) 
>S¥*r 0 l (AWGN°fl A 1 )i iL<*}^ ^efl = . 

£ 2^ f^7l#°fl af^. r=i/5 EiiL 7WlL ^ 

^*r7] ^tt £*l*r^r 

£ 3^r R=2/3 sub code* Af-g-^-Jl ^-S. (Quasi -complementary 

code) set size S=4<Jl ^-f^ ^ ^tM: ^r-g-^r^ HARQ ^ 

B\X\}=] ^-fr A>**>fe HARQ^ ^Al^V cflolei T^Bl-fr (data throughput) 
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1020010006662 -fraj 11*1-: 2002/2/7 

£ 6* ^$7]^°\) 4* *HjiL iL^l -SjJ-Jrofl 4* ^^*>7l $] $ 

£ 7* * S^sl <a *H 4|<H| 2*V3! fatEli^lf 

£ 8* * cf€- -g^l oflofl 14= 33.$ ta^Ell^if ^^s>7l 

* 

£ 11* * l^sq ^1 oflofl 4s 3 °-*g ^^EiM^# ^**V7] 

£ 12* * ^ a] aflofl Kf§ 2*\% &2.Q^2-^-JL% #^S}7| ^tb 

5. 13* * -a^l o|oq nfs. §J1^-Ela.^-J:l- ^^S>7l flfc 
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<14> -g- ^ o. $ ]o] ^ J§-X)X\ + *$<>) ^-3L^ofl ^tlr ^J^, ^1 *fl^ u <H4 

♦ >M-§-*rTr 2fl5!*^l^*r ^ *r-g-*r^ U^*}^ ^^IaI^e^o]!^ 

EiJl^jL^ ^j-g- JIB^ 2* r ^i ^ iL^jiL^-Jr (2 dimensional quasi 
complementary turbo codes)^- ^-5-^ ^.^H^ ^L^JL (adaptive quasi 
complementary turbo codes)* W ^ ^ 

<15> sfo] tL^tr ARQCHybrid ARQ)*^* *r-8-*rfe a1^*J<>1H ^^Jl# 

(throughput)* 7fl^d^>JI^ ^(Soft combining)* -M-g^r*! <^7H1^ ^ 

7\*] yJ-bH 7\^\x^. 51 aj*}) ^o_^ packet diversity combining^ 51 
o]t^AlE} ^^-)* A}-g-^^ ^^o]T^ t ^-^i^ o^. packet code combining( 
d\?A ^ ^tH* ^>*^>^ U J A >14. *1 ^ ti <H}* Soft 

Packet Combining( < S^ ^ ^H^^ °1 ^ #^1 packet diversity 

combining #7l packet code combining *JH4°1| ^^S^H 

sub-optimal *o v *H*l D J: "HE- 41 ^ir A o v ^ ^ ^H=J°1 

<16> ^-#3°-^, Packet (sfl^l)* #**Kr aI^HH ^Jl* (Throughput)* 

Packet^] tfls}-^ ^Jr^c] ro] cf^- *l^r^ ^ 
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^1020010006662 #3 2002/2/7 

* 3fl5J4 <a^«^" (Soft Combining)* ^r^r °l«fl *)1 

^1*51^ Sfl^^r CfS ^17} Af-g-^ ^ olCf. ^, Aj- 7 ] zfl^J ^ ^ 

Al£- ^S-i-o] RO) N/fl^ ^a]^ ;g °- zJ-Z]-^ 21)^)^. A)-g-5H 41 Jl ^ 

-^(effective code rate)°] R/N<?1 JfilS #«-tr 3°fl Jl*t JML5j-°l^- 
(coding gain)* ^tt J^* ^tt y <H=M4. 
<17> al^o)] stfl c^Ib^e] z^s] x^nj-t} ^sq^ Packet^ cflsW 

^•i-i-ol R91 *°J?1 ^*5>S ^-S:^ ^€ afl^Hl iLff-7} 3#s] 

^-(Soft Combining)* HW* lf*!-t}. °H ^fl^^sl^ sfl^I* *<y*b 

^i7f <m-*«4. *n*s cf°i»iA)E] sa^v^Ai <a^^ Symbol 

Averaging (aJ -i-ofi uj x] ).o 5. * ^ 511°-^ =r^l^* <a^#^(soft 

output)* *3-^.°iELM) <a*r ^-^^^ i^sf afloltg *H<4o\]a] ^ 7 fl^ Aj 
** ^^S*! 4#Aj *n^ofl/^ 7)1^-5]^ cf^Aj 0 is. (diversity gain )o}-^. 
^r**Rr u <HHBfJI » ^ 5*^. °H *Sfl^ afl^J ".J: ^^vg. 0 ]ei*V o] 
SjoflS. Code structure's. ^2:)<>fl ^7>^ Coding Gain(^^ ^1^1)* A 

<18> afl^-f-A] a)^o])a^ ^oj ^.ol^- nfl-g-ofl cflJf-g, 3))^ tfoj 

t*HE] ^^* ^r**}^ Sl-S^ *7ltAlo] IS -2000 Aj^efl^ ^-§.7)^0] UMTS 

AjA^ ^.oflAi aja^ « 0 V^ 0 ] J7^£lJ7 Ojcf. 25^ O] ^ 7)2^ 3fl^-f-A) A] A- 

^»ol tH** ^^SL* a^sV^ji, zJ-g-^Sls] 3* ^-21* R°l ^-g- ^-S. 
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1020010006662 *^ 2002/2/7 

(codes)* 3-f<1 ^-7) afl^i cfo]a]AlEl *l-g-$c* «fl£ ^3 ^ 

»7l nfl-g-°l£<4. R=l/3 A>-g-s].^ AliE^oflA^ zfi^o] 7 > 

3-*-, #71 ^5! 33-* AV-g-^fc ^4-<4 afl ^ ^-i av 

1/6 •¥-■£-§■-§■ a}-§-5^ ^%\o]y\ nel a*l ®7] *H&<$ 

(Forward Error Correction Codes: FEOS. *}-%-*\^ Tj-fofl^. °1 &l 

(iterative decoding)^ zl ^^g-o] Shannon limit°t| S-^sKE.* ^7^1=1 

Afi-^JM^H, *W7> 7l#2] -¥-31 

(Convolutional codes)^fe -gr^Ml ^T-flsM nfl*£>lc}-. B- S j Jf^-i; 
(high code rate)* Af-g^fe E] iL-^J-s} tJ JjL ^-Ji#(iow code rate)* a> 

^£7f nfl* HI*. ^, °lBitr 3* alBltt "fl *M<£* A>-g-sfe ^^1*^1 

Ali^oflA^ El iL -^(Turbo codes)* A>-g-S).^- afl^J -SjL-g. ^ H o v ^* ^ 
3M A^-g- ^Al?)fe fj-^ol ^cf. oiei?l AHMi e7j*M ^^.g. 
A>-§-sV^ AliEflo)|A^ Aj^-fi. ^Aj-A] ?] ji^V ^Jt^-E^-f 31 (Quasi complementary 
turbo codes)7> ^?}-s)Si^ n ^l*!'?! ^^^H tfl«fl H^r'S cf-g-sj. £ 
A. -S-71 ^iL^ElJi-Y-jSUQCTCHl cfleV ifl-g-^- #^<?]ol 7l#^tr 

**1#^ P2000-62151<H1 #Afl*l 7l#El<>| 

^a^-Ej ■£-¥-:%■ (Quasi Complementary turbo Codes) 
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<20> #sflo)l afloVS SiitEliL^lt a>-8-*H *W *tW 

ICf. oflS. S-o] R=l/ 5 EiiL A>^-5>^ Al^Eflfil 7j °- ^#=1 B))^ 

»S.-¥-El <a^l^-(soft combining) 0 )) 2]sfl ^ ^H. £].!=( code word)^ 
3:*(overall code rate)°l l/5ol s\7]y}x]^ Bfl^J ^-51 ItKpacket code 
combining)* ^V-g-^Jl, o}^b\ T-fl^Sj^r 3fl5!l-<Hl rflSlWfe °-a] ^ t} 0 | 
t^E] ^tKpacket diversity combining)* >"-r*SrJl °1<>H afl^! Ifr* 

#^Kr Bfl^S] ^if R°l 1/3<?1 3* 4* Si 4^ 
-S-t 1 nfl°11^ Overall code rate R°l 1/5<>1 $5.^ M-^^l redundancy (^"a^l ) 

# ^ft^r. ttrer-H *HJ7l7 r ^-7fls] packets* ^^1^1-^ overall code 
rate^ R=l/5°| sM n o]*:^ ^^s)^ packet* 0 )] cflsflA^ z}-z}-g- 

^7]^ sfl^J t}o]ulAlE] ^^-8- A]--g-tr Jftofl R=i/ 5 c0( je rate# 7) 
^ilJL t-M^ packet* ^-2. 1^-* ^r^trcf. 
<21> £ -?-J:2l ^-°-afl^J -^-J: ^ ^31- Sfl^ tfojtHAjE) HJ- 

Af°l2] ^*r°l# -SL^cf. 0 Jtil^o.S.-S-°Jtr coded symbol energy Es^r * 
°J«- ^** °fl -*ML2Rr tte| El iL -^Jr<>] tiV^ 

(iteration)°l ^^r«l ^fl^S]^ ^-f Shannon Channel Capacity limit°fl 
fe ^¥* -¥-i*°)l hJ-bM . 4^1 Es* 7WRr 7J^ ^ 

-¥--£-§; 3} EliL ^-Jr^r £* ^-^*2l ElJSL -^-Ji^ HlsH ^^°1^-* *0 

^Hr ^Jo.S. 514. 1-<H -¥-S*o) R=l/3oflAi R=1/6S #dfc:SRr 3 

* Shannon Channel Capacity limit^ n -^*V 0 1# ai}^ ^ 
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^« Hybrid ARQ» ^ ^ ^ r -§-*r 

*1 <g±r + 3 + H-^ofl 4= ^-Jro] 43^*M J^-g- R 

^ 43* <HlH^l(symbol energy)^ JLe}*iH ^o\) 

Hybrid ARQS * r -§-*rTr ^^Hfe 431: <H1H*1 Es«- ^--g- 

<5>H.^. R=l/3^1 R=l/6£] 4J*4IM*1 Es» 7}&t%. 

R=l/3£j 2*1 Cr°l^^l^ ^^Rr AWGN (Additive 

White Gaussian Noise) *fl^*IH Es/No'jMH ^tfl 3dB£] 7>^]^ r=i/ 6 

^ Jl» *}-8-*rfe 7l^a] R=l/6^^1 431: °HM*H1 wj^H Es/No^l 

*1 3dB^l °l^--§- 7MH^ °]# JI^^H tilJ^tfloj: ^cf. a}-^ <ytiV^ o.s. Y- 
S^rofl *-3L°] s£±5-*)Mc)]*\ A>-g-^ Eb/No» 7]^o_^ n& 

^^4HH R=l/3^ ^^MdS. ^ tfol^Al^ ;g^- 71)?]^ +3dB scaled 
^ <>1*£U, R=l/6 H^^o] ^^je R=l/3*r 431: 
-8-^ 7>^oflA] +3dB scaled ^ Eb/No» 7}^o_S. 

R=l/3 B|i ^-14 2] R=l/6 ElJL ^**>*>17> 3f)^! ^-i 

^8¥*M7> €4. °l^i^: code rates°fl ^^*r°l^ 4~§-£l Shannon 

Channel Capacity limits] ^l^fl>H «H^7r¥«M , ^*}o|^ cf-g-^ 

minimum required S/N* *r-g-^M ^l!" ^ 

<22> ^-^.-§-(Code rate)7> Rojjr encoder block size7> nfl^- EiJi a> 

-g-*Hr Al^^oflA-] j^^- 7 > ^ *^8^X| error free^l *fl**}7] 

tr ^4: Eb/No^r *}7} S^cf. 

<23> £&/Afc > f4P-iy / iff 
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<24> o) Aiojl e^sM AWGN°1] *\ z^s] code rates^l ¥-5L°\)*\ -S-^tt 

^±2] Eb/No ^, minimum required Eb/No» 3. 1^1 £-31^. & HH 

Typical Eb/No^ encoding block size L<>1 1024^ ^fl Bit error 

rate (BER)°] 0.0000m^ ^] *>7] ^*1H £.^£\±r Eb/No» ^^^^r. 

<25> [S. 1] 



Code rates 


Required Eb/No (dB) 


Typical Eb/No (db) for BER=10^> 


3/4 


0.86 




2/3 


0.57 




1/2 


0.00 




3/8 


-0.414 




1/3 


-0.55 




1/4 


-0.82 




1/5 


-0.975 










0 


-1.62 


NA 



<26> # 7 | K l0 flA] Code rate R ol 3/4, 2/3, 1/2, 3/8, 1/3, 1/4, 1/5, 1/6 ?! 
ofl A^-S]^ Eb/Norr AA 0.86, 0.57, 0.0, -0.414, -0.55, -0.82, 

-0.975. -1.084 (dB)<y-§- 91^. 3- l^l^i -¥-:£-§- R=l/3°] A|~g-s}.^ 

a]^^ JjLif R=l/6<y ^l-g-s>fe- Aj^E^i Aj-olofli- 0.53dB °H>" 

el ^^*}°}7} Q 4 s Sicf. Shannon limits tr)-E- 

nf. Al-i-eflol^on o^V ^¥*H«fl ^S-a R=2/3 ^-3:* aHJ-SI-jI afl^i 

A>-g-5>fe A|i^2|. ^.Oj^ u if R=2/3» Aj-g-S}-J! sn^J cW«W 
3 Af-g-sj-^ Ali^j Aj-oHlfe 2J= 1.12dBSl >S**W7> fl-fr* =^ 
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<27> 3>7l 5. 2<>fl sub code rate^ R=2/3* Al^ego^ *D^-§- a} 

3-f<*l ^ ^ ^* *V**Hr *°J*V R=2/3^ AV-g-^f 

<28> ^L^-Ol 3^0] Aj^^o]7l- 1.12dB^>l^^ Em ^A* *l~g-*fe Al^E^lo]]^ Hfl^l 
<29> 
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IK 2] 



Items 


Packet Combining 


Code Combining 


lMUlllt.1 CUUC Idle 


1/ o 

(X,Yo,Y'o) in Figure 1 


1/3 

(X,Yo,Y'o) in Figure 1 


Block size (L) 


496 


496 


Maximum nuniber of 
i terat ions 


g 


g 


Number of 
transmissions 


o 


9 


Actual Tx code rate 
Re 

for each 
transmission 


2/3(by puncturing) 
See section 3. 


£/ o\uy puriLiui nig/ 
See sect ion 3. 


Redundancy selection 


Identical pattern for 
all 

transmissions. See 
section 3. 


Different pattern for all 
transmissions. See section 3. 


Soft Combining 


Packet diversity 
combining 


V) 'i s**\s \ /^aHd rAmhi n i net 

rdCKcL coue coniDining 


Gain through 
retransmi ssions 


Symbol repetition gain 


Coding gain for low rate codes 


Minimum required 
Eb/No 

in Table 3 


+0.57(dB) 


R-2/3 +0.57(dB) 
R-2/6 -0.55(dB) 


Required Eb/No at 
2'nd 

retransmissions 


+0.57-3. 0(dB) 


-0.55-3.0(dB) 


Relative performance 
gain 


0 


1.12(=0.57+0.55) dB 


Simulated relative 
gain 

(@ BER=10- 5 ) 


0 


2.5(dB) 



oo> 4^ <$7]2i\ o]s)H Eli Jf£(Turbo codes)* <4-§-*rfe 

Al^ofH oj-eflfij. cj^|o)l s]^a] A^ti. Jf Jr-§-(Sub code rate)* ^5>Jl °] 

# afl^l -¥-i>. ^^-g- fltr sub code set AS. Aj-g-sV'S 9M Q code 
combining<Hl 3\® °1^-* "2* ^ Sic)-, a, o}eflo) ^ofl o]sfl ^tr °1 ^ ^ *i 
-¥•£ ^^-(sub codes set)* ^.g^o. oj^ zfl^-g. JS^-sHr 

^-g- ^cfls 7fl^l Aj^j ojef. 
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<3i> o}v} ^S)fe E 4 ifl^) £ 6-8- ^2fl7l^o11 4€- E]2t 22. -^J: 0 )] 4€- ^M. 

# ^ ^M. ^(Co)» ^MJi, A o V 7l £ 5^ C!~C S - 2 1- -a 

<32> °l5> ENCl(«>l*r J4l?«o)e)- 3J#)£ 2J- A^a nflEsj^-g. 

^ t***M #^2j ^li -^(systematic part)^ ^liafl 1st 

parity party)» M-Ej-iflji, ENC2(°]*r *\}2*f is}$]$\ ^2^1 el&l 
*(2nd parity part)* M-H}-^. 4**«H , E. 2» #S*>^, #7l 
8- 'x'°]Jl, -S-71 JflliaflE^^-^ 'yO'/y'l' °l a 1, ^-71 ^]23flelE)^-^-^ : 
•y'O'.'y'l'oltf. 

<33> ^-7] JE 4» %2i^, 401&HM*\ ^^Alitflol oli=, 

^cfls^ JjLj--§- Rmax* ^tri4. ^l^^Sl #*HH£r 3l°|J=°)l 5} 

Rmax=(k/n)fi1 Mafl7> ^ ijiS] Jfjr-g. Rmi n * #7l 

^i-ir^ <ye}3. 33« ^ 5^4 f-tf^r 1/6 ^ 1/7 °}i>}<$ 
-4-§-«-Cr. °l^r Hi-S- JfjLS] ^4- R=l/7 ol*HHfe ^S-i: trl-s. ^ ^ 

<?](Coding Gain)°l iL°l7l nfl-g^cf. na]Jl, ^a)^ ^^ 7 }s] 

Jf3:-§-(R, 3. J?-jL-§-)-§- 3 $4. ^7) -¥-^#(R)-g- ( R>Rmin )°1 ^7)11- 
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<34>ne)jL, ^cfl -^-s-i-(Rroax) ^ -¥-:£-§- (Rmin)«- 403^^1°)l^i 

^•71 ^q) Jf-i-i-af ^cfl ^Jr-g--^ 7WH 5>7l <^«H l>-gr oj-g-^fl a-]u «-jr 

2] 7fl^(M)-gr ^*lCf. 

<36> ^-71 ^U. Jfj: 7 fl^# 405<27lHH ^ mi " 1 ' 3- 3b7lS|-5l-JI, 407^ 

7l] "HI A 1 C(=m>k)# ^^^4. "^Al, #7] Cfe A -^51 DflSeJiSl ^ej 

(column)e] a7l# M-El^t}. #7l C^r #7) 2}cfl ^-SL-i-ofl ^tI^ ^ 

^El<H^1cf. ojH-S-ol, Aj- 7 | ^cfl ¥-3L%°] 3/4 ^1 ^-f, #7l C^r 3,6,9.... 7> 

cfl 3/45. 7>^s>^7l nfl-g-ofl, C^r '3'°-3, ^eU, #71 £ 

^ m4 ^-71 s|tfl ".^^^(n)^ ^4, Ns4 32^4. AV 7) ^ 

<37> Zielal, 409<&7HH #7] Ns 7j- #7l C 1±4 €"*1# ^rtrCr. a nflEe^ofl 
^1-21 ^7} nflESj-iSl $3 A>ol2:a.4 €-*l» 34^4. ^7) 

-H. acffe 3^ #7) ^ej* ^«-2l ^7> ^a^l-s] 7 fl^» Mjfe 3-1- 21*1*1- 

Jl, #4^r #7) -!d^«- ^1-21 ^7> ^^l-fi] 7fl^4 ^J-Cffe 3*2) 

"l^-tj-. °V<a, &Ef<3 413^-^15. ^l«Ss>^ #7l Ns7j- 2114 ^a^I 

4. §r, #71 Aja)^. -ai-Sl ^7> 2711 olAj-ol^S. ^A>*lCl-. n>2}, 2 o) 

-SWa, 415^-TllS. sl-71 2«H1 S1SB turbo -¥-^7lsl A] l-^J^l^ 

AM^A turbo ^¥-S7l2l ^12 ^Jl7)21 A]2^-^]^\ zfz}- Aj-g-s-g- 
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g^«tK*& ^-§-*W &^4). f>}7] 2°1H paritye}- ENC2) 

parity 4)* ^^Hr ^^1^14. 

<38> [ 1 £WCl C.yv.s-t-/7<3/-//y) 

[^^J-Al 2 ] 1 ' V ^ 2 J EMCICparity) 

<39> ' 2'i4 ^"O.^ 417^-^1 S. A]^}^ ^-7] ^ m* 1°V^- ^7>A|^1^1 ( <#7] 

<40> ^oQ, #7l <±l^ Ns7> >S-7l CiL4 3.13, 411^- Tils. 31*8 *W Ns<HH -#7] C 

# &°1 2 °l A o v< ?!*l» ^^?lcf. ^a.^** 2--T- ^d^*)-ji£ aj<H 

£ 271121 A}E»§ Aj^o] ^7fl*V^l ^SKr ^014. ol^Tfl Sffe Ol o-^ol^ 
Tfl ol-fj-i^ Eia-^-S^ 71^21 cJ-^^-^fif^ 24H ^§ol ^ 7)1 

2) Jj^-Sfs: (Component code) ENC14 ENC27> ^15. e^<j]e^ e) i^ofl 2)s(l7.-l 

=1 ^221 ^-S.o]z].. nfaM -#7l Ns 0 ))^ ^7} C» 2^.4 ^o_^_ % 

^ 171121 Aj^-oVol A>-g-^ ^ flfe ^JolJl H)-^ 4#a!)- ^o] ^ 717-1 ^^njol 
7Br*}t}.. aJ^^ ol 7fl2l Aj^-o. ENC^u.^a.^ 1)2 } sfl El El JfS-ofl ^tg-e> 
^ H^oU ¥ Si^lfe ENC2(-¥-^21 2)2] aflslEl ^6\] ^z}^ ^<=>]^. 

Tj-fofl^r ENC2( 
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2)°fl ^s)fe aflelEi aj^-o] fflcK 4^ ^ o) wjr^ Eia. 
-¥-S7> o>id ENCK-¥-^-¥-Jl 1)^> °-3- K=4?l ^ (convolutional 

C0des)7> S\jL E^-?-S7> Ei^olE^SllH o] =.-§- afl-g-SM *S>^ ^ 

4» iefltr4. ¥ ^i^fl^l ENCK^^J: lHH ji^ ^-M-^-i- 

(systematic symbol )^] &&£\JL afls)E] ^-go] >M-g-s)*l ^2. 

■frol 1°] ¥-5.7} s)v\ lo]S.S. JfJL<>m (coding gain)°l ^ ffl-cr 

uncoded system 1H>M £4. v^s^M\ -#7] Ns°)H #7l 

C» 2144 3SJ-o.^ EiiL^-i^ ^.j. ^ fflo.nl, 2 

<4i> t ? v^ > ^-7] 411 °V^5V?i , 419^7j)S. 4 v 7l C7flSl ^JL-a-i- 

421#3)il. 3^8 *H sV7l 3 o)j o^sfl ^liaflslE] JjL-g.4 >fl2*l|e|El Jf-g-a] 

^ 1-1-1- ^ -a^^ *S«-tf. *}7] 3°1M parity^ ^ ENC^ 

parity 4J* -¥-«--§- 41«l«tHs 

<42> f C-^-C)/2 1 ENC 1 (parity) 

3] t CA^-C)/2 J ENCIQparity) 

<43> Ej-«32<?1 3 + 423^-^lS. 5f7l 4°fl 2l«fl ^llBfle^ ^4 

4. *V7l 4<HH paritye* ENC^ parity 4J# -¥-£■* ^tr^r 3 
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<44> [ a(A^-Q/(a+6) 1 EMC 1 (parity) 

I b(M s -C)/(a+b~) J EMC1Q>arity) 

<45> *v^, 4im^sl s^i-i- t^sW &o.<3, nie] ^«fl^l 4<>Hi 44 ^s-.g. ^ 
^^cf. E]-<yiol ^-f 425^7ilS. *l«8*M *>7l 5o)1 slsfl *lllJ?-g-4 ^)|2 

*\°15. 44tr ^lsflalEl^-S-oflAi ^eh^s.^- $4. t}7] 5<=fl^ parityef 

ENC°4 parity ^-grl: €«jt!-4fe £l D H4. 

<46> r 1 EMC 1 Cti- , ^ ^1 *1>4 rv°H -M 

5] L J EMC2.<j>crity) 

<47> E}o]2ol ^-f 427^- TilS. ^4°} 4?1 6°ij el«fl *)ll-?-£-(parity) 

4 *)l2-?-g-olH 44 #jl44. 

<48> f aCM^/Ca-i-b) } EMC Imparity) 

[^4<M 6 ] L b(M s yi a -*-by J EMC2Cpc, r ity> 

<49> ols> Cl ^ C s -2^1^ JjLJr l£6|it ^34tt "J"^* ^ 

714, C^lAi^Ei c s -2 "(isjitt 4*1 -8-71 

<50> ^-71 £ 5* 4h2:4 , 3, 501 4t)HH ^€ 6j^l--§- 4^4^ 

«-»<>l sl^- >a@}s)si^li- 34«-4. 4°J, ^71 jga^**©] s.^ 4^3551 

44 45. 50743) 5094315. 4*8SH, 47l ^Ji^l «"I- 0 1 £t 4^3*1 

^sor^sa 5034313. 4**h 4^4*1 $-8- ^-a*** 4^44. °J44, 4 
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4 v 7l Nsl* ^M+sM ^S.-Sr Ns* ^2]^. °}7H, ^S)^ Nsfe ^ ^ 

<51>^7l 505^7)1 oil ^ T 1 *^ -3<^ ^2]^ t 1 **, ^-8: #7) 501^^2| 

nvis]^ ; nl e) jgsfl^l Efojofl n}-e} s(]e|Ei 41 -&!-§- >S«i*l-7fl ^ n> 

°J Ef<aioI 507^7)15. ^!^s>^ 51-71 7°)1 2l*fl ^liafl&l^^.^.^ . 

^112311 Bi El ^.^.<H1a^ zj-zf ^d^*lcl-. 507^- Til ^ 507# Till- 

^*81M1 Si<H, 71^1 41^*1*1 4J«* 

<52> (■ 1 £'WC1 tpariryy 

[^3j-6] 7] I AV2 J ENC2.Q>c,riry) 

<53> ^jg, El-<a2^1 3t 509^- TflS. ^1^*H ^1-71 8°fl Sl«fl 

<54> f aQN s y(_a-t-b~) ] ENC\(j>arity> 

<55> ^ d>^^ D flEgjA (Cs . l)S nMjSfe tg-ig-g- 

<56> 4V7I £ 61- tasf'S, 601^-TlHl^ ^£ "flisjiti ^^£l 

*1 ^St^i tfeittc)-. «^7H, ^-7] 411:31 Ns2el- 3 3]$ 

4. rzslJi, 603£ 71H 7*1 -#7| Nsofl^i ^ Ns2 .f. zKV*H Afls-g- Ns# ^el^b 
4. ^H, # 7 ) Afl S ol Nsfe -yi-s] 7fl^# q-^vacl-. nslJl 

605^7fl <HH #7l Afls.fl 3^ Ns7> '0'iL4 zjAV^cJ-. n]-oj ^-qj^ 
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Sjxr 4!l-#-8- 7}^ ^a.^#(systematic)oI «V^-£)S* ^Vcf. 
<57> ojl^. s-o]^, Al^aio) *fl^s}-^ 7># ^cfl^ -^-Jr-g- Rmax=3/4°lJl ) Ajiigo] ^) 
t Sl-fe ^-317|°] ^-i-i- Ro] 1/50] o. c|-^-4 ^-ol Rmini!)- U o| 

<58> Rmin=l/6 : i)cfl ^fl^2] *V^H1 S)«fl^ ^€4. 

<59> M=6/(4/3)=4.5 — > 5 

<60> Sub code set size: 5 

<6i> {CO, CI, C2, C3, C4} : Rmax=3/4 

<62> Sub codes* ^ ~> (l/M)xRmax=(l/5)x(3/4) =3/20 

<63> Mxb=5x4=20, 5xa=5x3=15, 20-15=5 ^ <£H4-sl:E* tr 

4. 

<64> 3*1) Sub codes* ^f-*>^ Rmin=3/20o] ^4. trfe^ R=l/52] ^-;£7l* 

^+oflt 207fl^ -¥-^1- ^°flAl 57lisi >a#* €4. ^ 

si A^a. Jfj^olH ^iAj^. (Systematic symbol )<H X# 1«1^ wl^-sfS.^- ^u. « 

# ^€ R=i/5 eU± ^ ^ Si— '-H °1* 7Mn ja-jii- ^<9«-^. 
<65> zialu} ^-71 jq- £ol ^efl 71^o)1a^ zj-zl-e] Quasi complementary turbo 

codes* *MJ-* r fc ^^<H ^o. A-)a«.27l °J^t!: ¥-31-§;(code rate) 

* 7>^*r5a^, amai ^i<H #*°1 
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Quasi complementary turbo codes set-=r ^V-g-^V^ 3}-§r ^^^31 ^, l*} 

Quasi complementary turbo codes* *<9^*rfe ti o v ^Hl °1 Xl-^ , °] 

# ^€ Quasi complementary turbo codes ^ w o v ^Hl ft*IWfe ^13?] 

££cf. a, ^fl^^^ ^^.q. ^o. J=Ljr 7 |ol| o^Sjfe ^g^^ 
^3H| o)-^ ^ol^)- Q uas i complementary turbo codes^l ^d^j 

^ Quasi complementary turbo code set^l ^J:7]- xfl^-g- ^--g- J-jLj^-g-o} 

Quasi complementary turbo code set^l Jl^^lr *}-g-*rfe- tff^^l, 

cfl^- ^r-JL-i-^ Quasi complementary turbo codes* *Mi-*rfe- y A°] 

4. ol^tb ^ 7lE} _£_<?] <>fl 3$ SUMI #**r^r Quasi 

complementary code set* 7>^^) ^^^>7l ^ & *}-§-^ Quasi 
complementary turbo codes* *i^*r^ H-S-^r. °l*r -& 

ol^tb ^-S"^ Quasi complementary turbo codes* JL^^V^j , o^Hlfe 

IS^rfe 2 dimensional (2^>-rl) Quasi complementary turbo codes(°|^f 2*}Q ft 

^<Hl ojo]^ a7 |^ ^(Grouping or Concatenation)^ €**Kr 3-§-^ 
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l*r^l adaptive one dimensional Quasi complementary turbo codes(°)s> a} 
-g-^ ^SfEiiL^-JlS} 3*)* AV-g-5>^ hJ-ai^I cflsfl #4*1 7)Hrir 5Jo]c^. 



^^-¥-5:1-* ^s}Ji, ^<H3l 4^ ^£ ^ji^EiiJf^-i- 

<69> M. ^fi] ££ cfg. ^.AjAliE^ollA^ E^ JiL-f Jl <>] S-Aj^. Jlg^M 4l 

^2) ^Ji^-E-lli^-Sl- ^Sral, #71 ^iL^ JiL^jLofl Sfl^sHr J^S] A-) H. 

<70> Aj-7]^ ,2. ^tg^ iH3S}7l ^^,#7l^V £ iM3 

*>7l fltb €■ *|ia*H 4^, JSL^JiL-ifJ- #*#*H 5a«H^. ^ 

Ji-^i7ls4-, Die) ^^jsj s.^71121 J?-;£-§-l-<Hl 4-S- ^i^a.^-sl-21 
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Yit t^Sfb ^JL^S. *^7)s. i^-SVfe ^J-g, a^6i ^.cf. 

312] 7B^)7flS] *WRr "flSLel *M*4, -8-71 4^71)31 JfA-frS 

i# sf7l 144 °l-g-^ ^*>i ( >8-7l ^P-^fl^l sWKr 

* #71 nflSLel tlM-frig.-^ alS.*H, el^.^ ag^ofl ^ ^ ^ 

o^Jl* 1WH=- *H*)7)S±, #71 EiJ;L^Jr7]jLJfEl2l #7l €^ ^ 

<72> mod Sp 
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711^0)31, j_ P re^ °1*L ^u^e} <S "Jl^li, g_pre^r 

<?4> o|s> § ^-^^ uv^-ai^. -gAi og« £^2i -a 

-SMI* 'S'S-fr ^sfS!-^. 

5>o} A-^ t}.§- -*fi>. -§--§- 7Wfe ^^^-Eili^fl- *l*5Kr «<HH) tflSfl 

cf. n ofls *|3. cf-g, ^Jr -§•-§- ^ ^.^-E-lii^-sS-ir ^Hl5>i 

H^a^-J: #Al ol SiS, ^ oJ]S ^"^7flal A-ltLijLJr.E.01 ^ H. 

<76> 2^>fJ in JSL-r-ii (Two dimensional complementary turbo codes) 
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l^lt ^]-§-*Kr ° r eflSr £oj e-liL JLS^turbo encoding)")] 2]Sfl 
S-gr ^Jl^7> ^^^cf. oj-eflo^ <MoflA^| QCTC_ENC-b Quasi complementary turbo 
code encoding^- ^l^W Cj(k) (j=0, 1,2.3 S-l) fe- Ik^f-El ^ iL^Elii 

SM <a«3$ «>2r £°1 ^sfl^ ^w^Jro] a-^-ssI -¥-^#^1 sl«fl 

<78> Cj(k)=QCTC_ENC(Ik), j=0,l,2,3 S-l 

<79> <j*) <Oo)l^ a.S.o] 7}^2] l7.\Q & SLQB\2_lf3L±= Ik°fl tflslH x\^o) 

nfl^l sl-M-s] ^ iL^EiiL-^s AiH^itt *ve|ls #^4. 

^r, C0(k), Cl(k), C2(k) Cs-l(k)Sl £*\3_ ^d**}^ °1 ^Hl -^Ji-i: 

^*f|3|o] «j.Alol ^)AlS)^ ^SfCf. § iL SJ-E1 iL^S-I- Af-g-s]-^ ^-AU]i<i 

SL*}7] ^-gsHl ^ ^flS^ ^-S.-t^r ^ i€-E^^-5ll- 

^2f# ^r-g-«- <r 
<so Cij(k)=QCTC_ENC(Ik), i=0,l,2 NS-1, j=0, 1,2,3 Si-1 
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2} QCTCLENC^- Quasi complementary turbo code encoding-i- ^n]s).oj 

Cij(k) (i=0,l,2,...NS-l, j=0, 1,2,3 S-l) IkS.-'fBl § ii2j.El iL^i^ 

sl*[)>H i<3** § Ji«-E|2i-¥-i^ j^l^l 2H<&4. 

Sife -S^fr u r 2f S<>1 3*8*1 S iL^E-jiL^M Jf-J^M 27]f 

si^sfoj § Ji«-Eia.-¥-±sl *1 £^1^1 ^:§:-§-<H) 

5t #2] 5Vq-# a}h«sH A^ofl ^ Jlcf. a, § Ji^-Ei 

Ji^f al«H o^-fr 2^>^Sl ^ i^Ji-f-i* 2ln]«>T^ ojs. A]-^-s>fe ^ 

A]A|^^o))A^ ^-g- ^^^.g>7l fltlMfe «>1* NS7flSl § i$lEm^-SS X>ol 

2fli4s>ia i^ ^ j±$1e1.s^Ml 2^ ^el 2*1-^2) § ji^EiJi^j^H^ <y°i 

7} 7)\le\ *>fe ^-g- ^*r*l **Hr 34- ^^i]7> IHJ^ 4 s Si7l ttflg-o] 
t4. 4^ ol&l^r ^di§|-e>7) ^o.S. oj-eflfi}- 2-°r *1°J 

?r4. -2-^ °l*r3! § iL^Eii^-S^ 4*21 nj-a^o) ^cj-. 

2:31. OJS131 4^71)21 § ja.^E^-^-Sl-21 ^ofl 2} Sfl -fl^SJfe ^17} 2.-^ 
21 21 JfS-fr* 7}^l7l 2l*f) S^Slfe -HHJf Jro) ^# 2}i3Hflo) a, 3 
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4i7fl2l *)£.Jf £4| ^^-o.s ^*VJE^- zj-z^ ^u.«.J:s) <g^tg$ 

<83> 2:^2. ^"713) 2:^ lo) oH&5)£- »] $HH ^2)2} J^7fl2) § i^-E^^-i- 
o^Sfl Jfjro] €d^r 7r#3 7>#^1# 7V 

^ICf. ^dl7fl2l JjL^o} £^0.3. ^^5)^ -¥-^^2] ^Ajtg^cq ZjZ}-2] 

^(repetition) ^(puncturing)^* 7>^lc1-. 

<84> ^-7)2) 2:?} 12f 2:^21- Rt^}7\ fl^fe 7>^J" 53 °1 -f<3 § t£ 

^li^-J^ ^^^12] t|~g-O.S #-8-tr 3J-gr °1# ^7fl2] § SL 

^d^s)-^ ^*Hb S^Mcf. o|s. gfl^Rr « 0 V^] 

cj~g-2l 2^ ^ i^-Eia.^-5:2] ^SlM-i- 3."?>tr4. ;n.°H?Hr 2^€ 

§ H°l-Elti-¥-^2l ^^elfe 333) § a>-8-*H 

33-*Rr 53 o] ^iLSl-cRr ^014. o| ^ 7 }7] 7l«lo.S 2*\% & 

<85> o]i>\ ^6\]A\ ^ 2.Qt\iL^3L±= D 13 ^*fl^ 2-^^-&4 ^<H^1 § Ji^li^ 
Jl2] ^a^Jr -ifi-gr-i- 71-XlJl ^^£)^r ^7fl2) ^- o. ^ n j ^ 

4- 
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<86> £ 7* -& <Q aflofl 2 *r€ ^ H«rE]i.-¥-3:«- -^^s>7l ^ 

<87> A o V 7 ] £ 7* , £*| 701^-^H)^ *f ^-^7|)S) Cilr°ll cfl*H ^ ^ ^ ^ 

^ Quasi Complementary Turbo Codes* ^tr^r. ^, ^«fl^l 5.-*M:-§--4 

(CO-!-* ^«-t|-fe*r°l» 7H14. 
<88>4>7l -^7fl2] ^ Ji^E-lii^-J:S# ^^?r^, 703^^oflAi Ci j ( i=0. 1.2. . . . 
NS-l(^«-^ii-9-iSl 7fl^),j=0,l,2,3,...,Si-l) ^<HH ^, NS7l)^ § 
S^-JlS f^H ajcfls] ai|eh71 S# 7>*|fe § iL^EiiLJfJie] ^ 

7l]^(Coloum Width : CWf)«- ^^^-cf. <*j7H, 0 <= f <= NS-l^l 

<89> j£ 7 \ <M2] 711^ Cfff* ^fHf, 705i&7fl°1M zj-zj-sl Ci2] <3S1 7^7} CWf7> =) 
ig^-g- wVJfsH *fl5.£ ^tr4. Ci( 

i-0,1,2,3... ,NS-l)°fl rflSflA^ *fl<3- <goj 7fl ^ 7 j. ^- 7] cwf2l . a o v-£ ^^Hfl ^-7417]- 
^33*1 &o.ig GWfS CWfa)- CWi 7,>ols] ^i^-ul)^ =2=, LCM(Cfff, CWi )S. 
Sj-Jl o]^ 7 ]] Afl S &-g- CWfJL 7j2jsH 43*]* ^*>7fl s]cf. 



<90> -a-7) Afl3.£ ^1^1* ^-tr^, 707<S7lHH <ya)o] Ci a] 
Cj(i=0,l,2,3 NS-1, j=0,l,2,3,...,NS-l)Sl 4Er 
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SL°)2) 444**1 "IHH 7 >^3 7r^*l-& 7V^)£s. zj. cjofl^ 

s. ^<Hsi Ag^^isi zj-zj-a] ^iif 7>#^i sf.^ 

(repetition) ^--g: ^^Cpuncturing)^^!- Si7fl2] a} .HJfJi-i- Afo] oj 

^^tbcf. <Eh a^l^sjfe Ci0«f| W ^^ai^-o] 
fc § JM»-JHJi->M:S] 7l«-a?i«>l -¥-9€<*. <H«ltr CiO^ l*8s] 

€it°J ^iL<H^-&°l €*3<H°l= tr4. °1* D J^s}7l -£SRt 7j^o|| fe 
^h.-?-^^ 44444] z]-z|-o] iy^i-oj aV^ ^-g-Sj^l- <S^]- 

oi> zLeUa Aj. 7 i 3^ -f-tf^-I- 33^. 709i&jM*1 -8-71 -<iMd£4H trfe]- 

4 CiS] A^a.«-5: Cij(i=0,1.2,3 NS-1, j=0,l,2,3 NS-D-S ^l^H a]) 

Alu^± ^Aj^cf. o]^. z|z|o] Ci7 > <ys| S A^ajE]^ ^ o. ^ ^ 

tL^jL Cijrr £.-§■*} $-o.S 3*^14. 4* *<H CI — > C3 — > CIS] £o. 

S Ci7> Ajaj^ 3 o. A jHH j-cq ^^A^ C10 — > C30 — > CHS] ^ S 

<92> o]s} £ -gj-tgo,] trj-s 2 aH1 ^ i^-E^-?-^* aJa^] ^^91 <"H» *i 

*}JL ol# z}z]-2] Ci(i=0, l,2,3(=NS-l))o)l Sfl'S-sKr ^3l-§: Ri7> z]-z]- R0=l/4, 
Rl=l/3, R2=l/8, R3=l/2e]-31 7>^*lt4. ne]ji R-8- 1/5°] ^Jl 
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<93><701 l*Hl ^^ElJiYs» ^ 

<94> ro=1/4, CO: 



<95> 



coo= 



/ 1\ 
1 
1 
1 

\0J 



C01 = 



' 1 
1 

0 

1 



<96> ri=i/3, Ci: 

<97> 



C10= 



1 

0 

1 

10 



<98> R2=l/8, C2: 



<99> 



C20= 



/2\ 
2 
1 
2 



<ioo> R3=i/2, C3: 

<101> 



C30= 



1 1 
1 0 
0 0 
0 1 

10 0) 



Cll 



1 1\ 

O 

1 

0 



C31 = 



0 0\ 

0 1 

1 0 
1 0 

10 1/ 



C32= 



'1 \\ 
0 0 
0 1 

0 0 

1 0) 



<102> <7Q3 >a-7ll> CWf =2 



73-30 



1020010006662 



^ 2002/2/7 



<103> <705 #7fl> 
<104> R0=l/4, CO: 



<105> 



coo= 



1 1 1 
1 1 
1 1 
1 1 

\o 0) 



C01 = 



( 1 1 
1 1 

0 0 

1 1 

U 1/ 



<ioe> ri=i/3, Cl: 



<107> 



C10= 



/l v 
1 1 

0 0 

1 1 

\0 0 



Cll = 



( 1 p 

0 0 

1 1 

0 0 

1 I) 



<ios> R2=l/8, C2: 



<109> 



C20- 



2 2\ 
2 2 

1 1 

2 2 
U 1/ 



<no> R3=i/2, C3: 



<m> 



C30= 



1 1\ 
1 0 
0 0 
0 1 
0 0 



C31 = 



to 0 

0 1 

1 0 
1 0 

\0 I) 



C32= 



1 1 

0 0 

0 1 

0 0 



<ii2> <707 cj-^l> 



73-31 



1020010006662 



^ 2002/2/7 



<ii3> ro=1/4, CO: 



<114> 



coo= 



/ 1 l\ 

1 1 

1 1 

1 1 

10 0} 



C01 = 



(I l\ 
1 1 

0 0 

1 1 



<ii5>Ri=i/3 ( Cl: CIO*}- Cll^l ^Jl w>?4. 



<116> 



C10= 



/ 1 l\ 

0 0 

1 1 

0 0 

U 1/ 



Cll = 



1 1 
1 1 

0 0 

1 1 

10 OJ 



<117> R2=l/8, C2: 



<118> 



C20= 



12 1\ 

2 2 

1 1 

2 2 
1 U 



<ii9>R3=l/2, C3: C30— > C32, C31— >C30 , C32— > C31, C3K— >C30^ 



<120> 



C30= 



/O 0^ 

0 1 

1 0 
1 0 

10 Ij 



C31 = 



1 V 

0 0 

0 1 

0 0 

U o) 



C32 = 



/ 1 1 
1 0 
0 0 
0 1 

10 0 



<121> Aj- 7 ]^ ti >^ £o] f C l4 C3^1 ^-f^lfe -JM ^1^- ^2# ^^1-71 ^*1H 
^^t-Jl. {CIO, Cll}^ {C30, C31, C32}» ^^d^^°fl 
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^# =m 33*4. <^7i^,#* -^^as 0, 1, 2, ..^-S ^sl« nH 

Ci(i=0,l,2, .., NS-l)°fl^^ * 0 H V 5.§^tA£ *\iL%-S.7\ ^*2)c}. 

4* #<H CI — > C3 ~> C121 ^AS Ci7> ^H^?l 3-f 33^- 
CIO — > C30 — > C112] 

<i22> s>7l <S. 3>-gr ©lei* H o v ^H) ^1- fltb ^l^-i- 

^^€4. %Kn.3. <& 3>°1H R=l/4, R=l/3<?1 ^-9-, -g-U^ 
1«1^7l- 705^-Ti)^ >"•]-§- *H &JI 701^^1^ ^^'-g- A]-g- 

<123> 
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IK 3] 



R=l/2 



R=l/3 



R=l/4 



R=l/8 



X 




1 1 


Y» 




0 0 


Y, 




0 1 






0 0 


Y\ 




1 o 



1 



TT 
O O 

0 1 

1 o 
1 o 
O 1 



~ 1 - 






1 


x 






X 


X 






o 


_L 








. o _ 






1 _ 



NA 



i i 

1 0 

o o 

0 1 

o o 



NA 



NA 



NA 



TT 

NA 



NA 



NA 



NA 



<124> gbsi§ £ Ji^^.-¥-S. (One dimensional adaptive Quasi 

complementary turbo codes) 
<125> <£x] *\] X\x>Y 2%\%^\ § ^.^Ei^J:^ j7o]-tiVAi^ o_^_ i^-o} ^ J^E^^-Jr 
1- Z]-^ Ci o] jr-g- Riofl trf^Ai s.J=L sk^mSLJZ ^ ^«\] Ci^ 

Cij*^ ^M^iliiL*) 2*}Q ^ E^^-Jl^ ^^o. 7 ])^Al7lJl 

*rir ti o v ^°l^. °1 *o v ^£- z]-^ Ci» ^- ^ ^ _o ^^-O^^M) z]-z]-o} J* JrO} 
1L>7}*1 ^^1^^ ^ 5U^r ^-g-£ Ci7> ^-^ 

*}°-^- Ci^l -?-5L# Ri(i=0,l,2 , NS-D7} <y^^1 

Ck^ ¥-3L-t Rk(k=0,l,2,..., NS-1)^ ^ ^-f °1* ^r°H 
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R3=l/2, R0=l/4°1 eJ-Jl sf^ 2x\Q ^ S.Q^S.^-S.'*]^ C3Sf C0# ^ s.^^ 
AS QCTC •y-Jielf^] flalH ^tb4. °*7H ^ iL^iL-f Jl21 A^-g. 

«-§-s>7] ^sflA^ ^ ^Al^V a?ll# >?Hr5rfe ^o] w^ais).,}. 4e1- 
°1S ^Srfe- f7}^| R=1/2S. ^ & C3°1H <3#S|H 

^- 7fl2l Al«.-¥-S {C30+C31} {C31+C32} {C32+C30}-§- ^i^5>^, °1^<>11 

Jl-§-°1 1/2<?I R32f ^Wr 3^ 31^2] Aj^g. ^1^.^- ^ oicf. a, 
Ci(i-0,1,2,..,NS-1) 7pJ- ^ :&-§:-§- 1a}^1 ^ iL2lEi iL^Jr ( 

oil- Primitive code in a group5}jl ^S]s}^ o]*. QpS. g.7]Qt)-. <$7}*] pfe 
0°1H NS-1 ^>°121 <y2)Sl Jg^l- elol^-cl-joll z$i>}a) 0 |f ^^o^ ct-^s. 
°1» sfl^ C P 2l ajtfl ¥-3L-&3] M&^-s. Cpj(j=0,l,2,....Sj-l)3. 

°] £-4 -¥-:£-§- ^-8- °1^ ^«1H Sfl^slfe A^U.«.^7> .a^s) 

^ fl^r ^u."^ ^ (Concatenation) ^-8- Grouping^ ^sfl 
*rfe JL^ajolcf. *fl\gAj.^sl >£s|-4 ojsj cflolE^ eflolE^ ^sf-ofl 4 
€■ -^S*^ gfl^ ^ tielE^^.^ ^ 7|7i^-3: Cp« ^*1-Ji °) 7l#-*fj: 

21 Ala -^-sl-^-21 al-§-2j ^^-014 nl-^oll 2l«fl -fisH?^ 

<126> £ 8-& -g- ^"^21 CfS. AjAl oflofl r4-g- Aj. 7 ] aj°. *g - Ji2}.ElJi^-i» A^t}7) 
SAlSl-JL Sli4. 
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<i27> av 7 | £ 8-1: t2*}^ , 801^-^ol)^i a]-^-5Vjix> ^ 

Ri(i=0,l,2,3,...,NS-l) #°)H ^S]^ *£*M 3t»17> ^TflsHf 

Ci(i=0,l,2,3,...,NS-l)l-§- ^-fKr^r. ('Code Grouping'). 

<i28> 803^ 31 °\}*\. ^-71 n-f-Jg^ ^» z]-z]-°} j^f-e^ ^ 

J: -§:-§• *l\d ^ Ji^eUs!.-?-^ Ci» 7l7K?-:2: (Primitive code in Group) CpS. 

<12S» av 7 | 7l?i^-J:-i- ^tr^, 805^^1<H1^ #7] 7|?i^Jr Cp^ 

Cpj(j=0 ( l,2 > ..,Sp-D* ^r-g-SM z}-z}2j ^-f-ofl oi fe a.^ ^Ji^EiiL-if 

sfl^^r ^ti."-^ Cij( i=0,l,2,..,NS-l, j=0,l,2 Si-1)*« ^ 

tr4. ^llM), ^a^l Cij2] Ri«- ^t}7] Zl^oll sitt A d"7l 

CpjSj 7fl^-& ^^tfCf. ^71 7l^^(Cp)ofl «WHr A^JfL^-^^ 

^tr^M A^u.«-il. a|^s>^ ^a. -"Jr. zL^(or concatenation) ^ 

n-S-Sr^ Cifil ^uj^ Cij* ^?rcf. A>^ofl 7 r ^tr 3-?-^ 

7|a^ ^h. ZL-?-^(Sub code grouping)* ^>-g-^ ^ JL^^t 
<130> ZL?l3L, 807-a-TlHH ^Jg^fl ^-S-iro]] nj-s. Sflig- ^Ji^Ei iLJf ;§:e} 
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<m> ojii- s.<h, <ys]s] ni-^ 7i^v^ CP* 4-8-4 33*4. ^ gr P >d*« n 
l-(<^7l^ grp ^ ^711^ # <yele] nff 9l*\SL *\$-^.)2\ 

7l Cp?ttJL <=] Cp2} ^E 3 7l(S Cp0l | i^s|^ »^o) 7fl ^ 

. <*|7H p ^ primitive code (7]?V-*M0-I- 2]*]*}^, jfe- A^H«if ^. 

ts-Hr g ^ Grouping* nl-^E)^ a-]u jjL^cq ^^cf. 

g=l°l>S =L^*§°] ojol Zj-ZfO, AiUJjLJr 7,>*)l7> Aj-g-S^ 3* 3*1 g=2o]^ 
T 7flS] ^1^£7} ^.1-^e)<H Xj^lf ^eRr sM44. «il 

# 1-<H 7l7i-?-s2l a^u.«.J: ^-g-o] R S =2/3°)<S g=l?l -^^Slfe -¥-5: 

o] «ir-§- ^A] r =2/3°H g=2°l ^°Utt ^ZL*]^^] 

r=l/3^>] S]^ ^-gr 21*144. tq-^ 7l^]-?-SS.-¥.El °] B\ S] ^^7fl^ Ai«-!fjr 

^4ifr Jll-°)1 44 <g4^£- 47) <^4^ 9>4 go] go] 

^344. ^7^, Zlf-^S] ^cfl ^ (<^7| 4Hfl*HH ago} o^nDo)] 

*)14°1 Tfl^-sV^ ^ofl trf^ ^sl^r <fi^r°l5..3. <^7Hfe 
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<132> 



0 < j< S p - 



1, l£g 



[^^W 91 



Group grp 




<i33>^-7i*v <^«]-ai 9>oflAis] s^At^ grpSl^l Groups § Ji^EliL-?-:^ 7-i ja^-jr 

a)cfl ^# £M*h Ai^Eflo] ^eHr ^oii nj-jq- ^33^ ^^| H£ 

*>7W o)l S A-1 3]cfl 4 7flfil A] H ^£7} ZLf-^^fe 42] ^9 
Jl2] ^# 2H«"4. 

<134> d\]S. =o] ; C p^ Jfjl-fro} R s =l/2ol&l-i 3}<a g=l?I 3} ^-8r Rs=l/2<>] 

s) C P 2| ^a^itt 4^4. (3i<d*i| 3)2) z|z}-°} <g aj^^o] Cp e] a^u.". 

:£«--§- 2}u)i£c]-.) nfe^ -f. *g,g. g=2 olH.s Rs=l/4°) § i^lEliL-^-J:^ 

7-1 tL-Sfsl-g- SlnlsV^, g=3°l°S. Rs=l/6°1 ^ iL°>El Ji-tji. Jisq a} 

*^5L^-Sr e]n)5>^ ( g =4°l5.3. Rs=l/8'?1 § Ji°}-E| .SL-^jM 

2]^!^. 5>7l lO^H o}-g-*l Zj-Z^ Ala^^ £3) 

» ^.^Cf. *V7l ^^Al 10 o)lAi A^H^-iS.o| 2]nl^-cf. 4| £. |o] 

Rs=l/2# 7|7>«-iS. afs] ^-f Sp=3olH.S. 37He1 A 1 a.«-^ 7 > 7)1}^$. 
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<135> 



41 S oil 9X2-^ C30, C31, C327> £4. 444 1°1 'fl^fe 3°1 

£4. 443 4*4 4°1 ^444. SM 7l#tb 

* ^44 ^Jie1#o.s. ^*g4 ^ &4. 

g=l^=l/2: ^=0,, <^,=Q„ C^=Ci, 

g-iA-i/4: ^=c;uq„ c^quq, ^=q,UQ, 
[4*flM io] ^H&=l/8: c;=QUQ 1 UQUQ,c; i =QUQUQ ( ,UQ, ) C- 2 =QUq„UQ I UQ 2) 

<i36> 4714 =^4^ 104 4-a- ^^^* ol-g-44 Rs=i/2» 7l^-?-J:s. 4fe 

3.9. 442] 4-&-¥-Jl3 471 ^4^ 114 4°1 «^€4. 

<137> 

Group grp = 

[^4^ ill 

<i38> ^s. t+s. ^=.0)1 ^sHr A-iu^iti <>14 * 11*141 7|^s:4 
41MH71 s P 4 § Ji^EliL^itsl 4s-§-<>11 444 ^4 =r 44. °1 4^-8- 
47) 4^4 <^7i4^ cfAi wv^7l#47-l gfe4. 

4^44. -9-4 ?-44^SM -2-^4^ ^ j±4tM 3 7 H^(NS)7V 44 
JL 71-^4^. °1» 4 Ci(i=0,l,2,3(=NS-l))°l ¥-iL-§r Ri7> 44 R0=l/4, Rl=l/3, 









C 2 

^p0 




c 2 


C 3 


c 3 


c 3 


C 4 


c 4 


c 4 
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R2=l/8, R3=1/2^J1 7f^?Vcf . zle|jI R£r 1/5^1 HfJl 7f^e>^, >&7l ?V 

^lUi^L 
<140> <801 <&3l> 'Code Grouping* 

<i4i> Group0={C0, C2, C3}={R0, R2, R3} Code rate={l/2 f 1/4, 1/8} 
<142> Groupl={Cl}={Rl} Code rate={l/3} 

<i43> <803 *a?jl> 7l^5L(Primitive code in Group): Cp = {CI, C3} 
<i44> C3(=R3=l/2) : Primitive code in Group 0 
<145> ci=(Rl=l/3) : Primitive code in Group 1 
<146> <805 &7\]> 

<i47> 7l^s(Primitive code) Cp» *1~8-*M AA^i ^w^l SJtt Ci*£) ^Ml-fr Ri 

<fl Sll^Tr ^S-¥-Jt Cij( i=0,l,2,..,NS-l, j=0,l,2,....,Si-l)## £3 
<148> Group 0: QCTC with Rs=l/2 
<i49> R= i/2: {C30, C31, C32} 

<i50>R=i/ 4 : {(C30, C31), (C31, C32), (C32, C30)} * 37}x]°)t%. 
<isi> r=i/8: {(C30,C31,C32)} 
<152> Group l: QCTC with Rs=l/3 
<153> r=i/3: {C20, C21} 

<154> A o >7lo] ^ o. R=1/4 o] o. ^Al7l7l- 7>^*V 37>*1 ^<HH o| - ^ ^^^51 ol 
fc ¥7>^1 ^o)l ^^o) 7>^*>4. 
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^*fl, Implicit Subcode Ident if icat ionCSM^ ^I^S ^D: *^7)=4 ^a] 

7l7> -S-<a*l ^g-B-sl-Jl ojo.^ O] ^if ^7fl2l ^^S, ^.8. 

7> £4. #<H #^71^ ^71 7> Group 0* ^--g-srJl ^4-3 ^2] 

^31-§r R=l/2, R=l/4, R=l/8°11 tfl*(H ^7]^ *UiJ?-£7> 
#&s\3l^7}9 *W\Jl 9X^7} ^-<atb Groups ^ J=L-¥-Jl7} ^s] 

<3 o] ¥-5.$] 3*1-1- Group 0^1>H 3>-§- =r Stl^. l-*flTf Explicit Subcode 
Identification(^ u -«*!- ^^.-^-J: -^1): ^] 7 |7> ^S^M] ^T-fl #*5lb ^1" 

AisM AA$\ ^h-^Jl-I- igtftfnh ^j^ilS. ^1)^21 ^^^-Efl7> DflO. 

*1 ^-^l-b tSS) *fl\fl-g- Al-g-sf^ Explicit Subcode Identification 13 ^ 

# A >-8-^l cflJf^- Implicit Subcode Identification^* AV-g-s].^ .£ %■ 

i 9tt ^-7]^ ^-s-^ §i2lEl^.-?-S -*<H Vu <W3 <a iL°i§4. ^7l £ 9 

-b S-^-S.-^ R°l l/5°lJl, 1/2 ^ 1/3?] 7l#Jj J -J:(Gp)-I- 7}^|ji -sfi-i: 

1/2, 1/4, 1/8 ^ 1/3?] § ^f>\±: <A]s. ^A)t}jL $X^. ^ 

7}*\, ZL^ 0°fl Sfl'jHHr -¥-^#^r 1/2, 1/4 ^ 1/8°1 S]jl, ZLf- lofl Sfl^fe 

Jf :£-§:-§- 1/3 ^ 1/6°1 af 02) 3-2- , 71^^^] sfl#*}^ Ai« "Jr. 

C30, C31, C32» S^-sM ^-^L-Zr 1/4 5-! 1/8<H1 sfl^sVfe tLJjLjrs. °. 

^^tr4. ^l** 0 !, ^a-r-S C30 Si C31# ^u.-?-S C32 ?J C30# 

S't ££b ^H^-i C31 ^ C32# a^-)s r ^ Yif l/4°fl *H 
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■§• -S^th}. C30, C31, C32 5? C30-§- ^-ir 1/8*11 

^JL C20, C21 ^ C20* -^JL -§- 1/6°H afl^Sj-te ^ 

<**S°1, >H-a-r-J> C20 ^ C21* afsH ^zL-k i/6<H] sfl^m -H-M. 

<i57> s. 10-8: 3-§-*§ ^ji^EiiL-sf-J: ^^"J-^lel 4-E- °fl# iL°^cK #7l £ 

10£r S.JfiL-ir R°l 1/5°} 51 1/2 ^ 2/3°] 7}^S.^^r ^iiSj-E-liiL-^ 

Jl)l- 7}7]2 -^J- 1/2, 1/4, 1/8, 2/3, 1/3 ^ 1/6°] § J±°jEiJiL^ :£-§•-§• ^ 
^*Hr °ll» £^1*>J1 Sicf. <^7)^ ; af 0*11 Sfl^fe ^3L-g:£- 1/2, 1/4 * 
1/8°1 E]J1, af 1*11 Sfl^SRir Jf:£-§-°r 2/3, 1/3 5? 1/6°] =14. ^f- OS) ^ 
- 0 -, 7l7i-^^o)l sfl'g-sl-^ -^"-t^ C30, C31, C32» £*Y3- 2^}^ ^-S.^ 1/4 
§3 1/8<>)1 sWl-^r A|^*Vuf. ofl^ol, C30 ^ C31-gr £ 

^-(SEfe- C32 ^ C30# 2:^" SE.fe ^ C31 5? C32« Si®)*}^ 

Jl.-§; 1/4-Hl sfl^sRr Aju.JjL^.g-a. ^^^.cf. nelJi, C30, C31, C32 

^ C30-8- 2^-5}°} -^-i- 1/8*11 sWRr ^la^ii ^^4. ^1- i^l 

^-f, 7l^s=>)l Sfl'g-sV^ C10, Cll, C12 ^ C13# ^VS. 2^s}°} 

1/3 ^ 1/6°1 ^a^if|. ^*V4. <^ll-l-ol ; ^u«i C10 ^ Cll-8r 
2tK3E^ ^-U-^Sl C12 ^ C12S 2:^- *| C10 H Cll* 2^)sH 

-?-J<-§- 1/3*11 A-)u«lf ^WKn, C10, Cll, C12 ^ C13* 

1/6°! ^tL-^S.!- ^*!4. -^71 £ 10-g- ^^21 -tf%<£3]-4 
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< 158 > a, ^Mlg^^-fr ^V-g-TsHr § i^E^^« ^V-g-s>^ ^ 5fl 

^«"^°fl 44 7>^^o] J?- jr-g-.fi. Af-g-^c^ j^^^aI H o) ^ 7 |. 

R=2/32l ^ iLifJrs A}-g-^- 7>^°1 ^ 7 ]A^ ^A) 

£^44 ^t\S}S. Al^^o] 5.^^ ^tflSl ^-^^-^1 44 713-^-^71- 
33=)^ Aj-71 « 0 VAl3f ^-fij*}. aj-^o,! fi]g>^ aj-g-tg ^ iL£&|iLJf J17V -fl^* 
*r "8*1 »«H R=3/42) ^4-°fl£ H <HH1 s|«iH R=3/4, 

R=2/3, R=l/3, R=l/6 t}°J:*V a^ u JjLjrs-o) ^ ojcj.. 

<159> 5>7l <£ 4>4 <5. 5>£- °]E^V ^^Hl £)*IH ^Aj>g 7] Jl7j- R=l/2, 1/3^1 

3^4 R=l/2, R=2/3<?1 ^-2-°fl cfl^- Aj-g-aVJiLj!]. ^^.g- iLc^i} 

44^1 ^y-?-^ Grouping^ s)n ^^€4. at!- -r-s -§-2] 

$ i^Em-¥-S2l ZfZj-fij AitLJjLJr^ 7}^S.2\ £7.}^ Grouping^ £3 

3* «& ^ &4- 8. 4°)14 7l?i-¥-s^ Cp; R=l/24 R=l/3^1°^ ^ 
^f-^l ^fltVc}-. 444 £4 44 4°1 ^#2] Al«.JjLJr ^loflA^ z]-z}- 

21 Cij^r X 4<HH z^o] («g,<g) °] ^ioj 6jig.fi. 21^1^4. ^, C00-& R=l/2 
21 ^ ^ji-«j;fil (C30)AS. 5.71^ *g!-g- 2Ht!-4. C01-S- R=l/22] ^ >£ 
^ A^Jf j;ol (C31)o.S S7l^ ^1^- s\ d] ^-4. C02^ R=l/22] Afl a^u. 

(C32)j°3. &7}Q 2Ht!-4. oflS. SM ^^^HH *)Wt!- 

^ ^1<H|a^ C22^ R=l/42l ^ A^ji^-Jro] (C32 U C30)°-£. 3.7} Q 

^1* 2}n|?!:4. C23^r R=l/42] M] °1 (C31 U C32)S. ^7l^ 
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* sl^tt-cK «4eM 5. 4^ R=l/24 R=i/3* CpS. sVfe ^ 7fl2] ZLf-o] A|-g-^ 
4. ^U^Ml S 5°fl>H-E. R=l/24 R=2/3S CpS. sf^r ^ 7H^ rL#°l A)-g-£lc]-. 
<160> ^7]S\- Al^^-g- 5>7l <a 4> ^ <£ 5>sf ^1^1 Eflol-g.-g- ^-u] 

Sl-frs} E^^.^7l<H]^ 1WH= 43!-§: ^ ^ €^ *fl<H*H a^u «if 

<161> 
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IK 4] 



Code Rate(Ri) 


CiO 


Gil 


Ci2 




Ro-1/2 




i r 

1 0 
0 0 
0 1 
0 0 






0 0" 

0 1 

1 0 
1 0 
0 1 






i r 

0 0 
0 1 

0 0 

1 0 




NA 


R,= l/4 




"1 \ 
\ 1 
1 0 

0 1 






"1 f 

0 1 

1 1 

1 0 

1 1 






'2 2" 
1 0 
0 1 

0 1 

1 0 




NA 


R 2 =l/6 




'2 2l 

1 1 
I 1 
1 1 






"2 2 
1 1 
1 1 
1 1 
1 1_ 






"2 2 
1 1 
1 1 
1 1 
1 1_ 




NA 


R ;i =l/8 




"3 3' 
2 1 
1 1 
1 2 
1 1 






'2 2~ 

1 2 

2 1 
2 1 

1 2_ 






"3 3" 
1 1 
1 2 

1 1 

2 1_ 




NA 


R<=l/3 




T 
0 

1 

0 

1 






"f 
1 

0 
1 

0 




NA 


NA 



<162> 
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IS. 5] 



Code Rate(ft) 


Qo 




Ci2 


Ci3 






"1 f 






"0 0" 






"1 f 










1 0 






0 1 






0 0 






Ro=l/2 




0 0 






1 0 






0 1 




NA 






0 1 






1 0 






0 0 










0 0 






0 1 






1 0 










"l ,- 






't r 






"2 2" 










1 1 






0 1 






1 0 






R,=l/4 




1 0 






1 1 






0 1 




NA 






1 1 






1 0 






0 1 










0 1 






1 1 






1 0 










'2 2 






"2 2" 
1 1 






"2 2 
1 1 






R 2 =l/6 




1 1 
1 1 

1 1 






1 1 
] ] 

1 1 






1 1 
1 i 

1 1 




NA 






3 3" 






"2 2 






3 3 










2 1 






1 2 






1 I 






R ; ,= l/8 




1 i 






2 1 






1 2 




NA 






1 2 






2 1 






1 I 










1 I 






1 2 






2 1 










"1 


1 1 


f 






"0 


0 0 


0" 






"0 


0 0 


0" 






1111 








1 


0 0 


0 






0 


1 1 


1 






0 


0 0 


0 






0 0 0 0 




R t =2/3 




0 


0 0 


0 






0 


0 0 


0 






1 


1 0 


1 






0 0 10 








0 


0 ! 


0 






1 


1 0 








0 


0 0 


0 






0 0 0 0 








^0 


0 0 


0 






0 


0 0 


0 






0 


1 1 








10 0 0 








1 


1 1 


f 
1 






"l 

0 


1 1 

0 0 


f 

0 






"1 
1 


1 1 
1 1 








"1111" 

0 0 0 0 




Rr,-l/3 




0 


0 0 


0 






1 


1 I 


1 






0 


0 0 


0 






1111 






1 


1 1 


1 






0 


0 0 


0 






1 


1 1 


1 






0 0 0 0 






! 


0 


0 0 


0 






J 


1 1 


1 






0 


0 0 


0 






1111. 





<163> £ 13£ 2*}Q § Ji^Ej t^jl: * § ^ffij-EiiL-?-^-!- #&*}7] # 

*1» S.^1*VJ1 $X^. S. 13-g- ^ ^^71 (1301)^ 2.-¥-S#(^7lA^ 

R=i/5-8- 7^8 )# ^-S.7]s. D fl ^Ji<H#^-# $ 

73-46 



1020010006662 #3 2J7J-: 2002/2/7 

*»-§- & >a^/>a^^*7i(i302)fe #7i ^va^j^i 

(130DS-¥-e1^ #71 -at-** *)H A (i303)s] ^1«H*H ^ « «>^*> 

°1 -g- ^o)| 4f § ^Sj-E^tL^S^. ^^-4. Aj- 7 j ^<H7l(1303)-8: 7l-g.*jO. 

S.13 <-H*l S. 54)- ^JEL^f J:** ^^l ^^^l^l"* 

°Hsiel Efl°l-&* fHisH, aj.-^ ^^m 0 va1o)| tcf^ 2 ^ § ili&Ei.sLJf-ji 

2} ^ £ 1221- <g3L£\^°\) Z^S] Jfjr-g-o]) #7fl A^«.«-S2l 

^aJ- j2] if^fog. ^s^s aV 7] Jf^r^ 71(1302)* 3-§-<S 

^ ^.#E^-¥-S?l 3* ^71 £ 1121 ^2]ft A J-7l ¥-3L*$A37] 

(1302)* 

<164> t}-g. ofl^ Aj- 7 j ^H7l(1303)7> Dfl A^ Jd^-Jr ;^a| Jgofl A-} £ U * £ 122}- £ 
-gr ^Jiel^^l 2lSfl a 3 vfl^l X 521 *gt-±l# ^M* -y^Hr 4] 

S» -S-71 ^7l( 130 2)5. ^I^-SVJI, Aj-7) ^^7)( 13 02)^A^ nle| ^-alsfj! 
-JM £ 3 vfl*l 52] Eflol^-oflAi Aj.7) <y^ofl 5)l<t*l-if qg^-fr 512-Sl-Jl, 

E12.S) flS^ofl -B7lSl-°i 4V7I *fl^jL7l (1301)5. -?-&) 21 Aj-as-.a. * 

<165> Cf* AitLJjLJ-21 ^ ^s)-^ "J-^ofl tfl S)) AJ-^S) A^^-t}. 

<166>A o V 7 l £ U £ 2jo.^ ^a.2VEUiL^* #^7} ^ £A] J7 $1 

<167> a}7| £ n -g- %2:s>Ta, oj*i, 1100^-71H1A| a)]^.^. JfJ:^ encoded block) 

°1 t^sVa, 1101^7)HlA| a}-§-£|^ ££ >£^-I-(j, j_pre, j_save, 

73-47 



w 1020010006662 #^ H*}: 2002/2/7 

g_saved)« 2.71 5}-*Vcf . ^elal, 1103^: 7)1^]^ -^S-fr-Hl 44 sfltg- af4 

■Htf <83 &oi gt £^4. o^7l^, -¥•£■§■€■ *im#%4 "B^^M 

£=r i* H<H-fr4. ^z)ZL, 1107^- TiHl^ ZL f-4 *fli£ ^ ^o] 

goflA^ ^a.«-5Ll- ^1^5}-J1, 110947IHH ^71 -a^J^ AitLJjLJrS 

4. S>7| 124 AiU.^-^ ^$4. 

<168> 

121 *°' ^ 

<169> # 7 )4 §61, ^B^if ^^*V^, llll^TiHlAi 7^1^ ^^lf .S-3!sRr*l» 

a-?- 2. ==r*8*Kn, -MIS* *2.& ^^*>7l ^«fl # 

7l noo^-Tils. sll-4^-4. 
<i7o>zisiji, Aj-7i ii 1312 3)0)1^ 4-g. jf-i-fr ^^iLl- 4-8-*M ^f- 

•i- 4 A 1 -5d«itb4. olzIjl, 1115^-^H>H -§-°J4 ^w°l ^id 

«isisafe^l «««4. 4°J, -S-°J?!- -a^s^ 11174313. 

*1 11214^3. ^*844. 

<171>ZL21j1, 4?1 11174tIH>H 4?1 134 2* 4^1^°fl 3 *M °J^S1 A^M. 

JfjL(3!l°lH 3344. nelJi, 1119471HH 4-8- -aej-i- 
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fl«fl j ^ g» 1107^-TjlS sll-ol-71- #7] a^h^-sI- ^ 

^^■cf. sf7l 13 o))Ai A mod B^r A# B3. m^l* ^, °1 

3 Aiti^o] zL#3g 71)^2}. z^s} ^h^-J:^ ii^^fe j_pre 

g_preB}Jl sV'S, ^7+ j_current^- =^«H} 13°fl 

^l^^r *fl^%4 ^^H^ eflojE =ofl o^gfl^ ^Al7|7> ^^Hr ^^)ofl 

13°1H mod Spl- A}-g-^ A o V 7| ^121 <!£•] 37|7} SpJil} ^7l ufl 

^ 7)7i^ ^l>=3 Am*LJ:2] 7fl^7> SpO]S.S. O] :fofl^ o| S. 

a\ x^a) ^-g-S] A^u.^ CpOS. #Q*}7] ^Sfl^o)4.(^ Jf=) S.^ S. 9 ^ £ 
10* #20 

<172> 



-/ current = U_ P re+8_pre) "lOd 
Vg C g Q = 1 

13] ' * '"- 

<173> ^ , #7] H15^7Jlo)lAl t}.g. afo| ^^sjojcfj! ^-71 1211^^5. 

3!<$*M ^7)) js}- g» j.saved ^ g_saved°ll ^^-^ 4*1 #7| 1103^ 7)1^ 3 
ol^} J2-f-<HH tq-o. 5. a\M-¥-Jl£\ j_prel- iL^s}<^o> ^4. o] 

4-§"°)l 4*1 Ol Zll-O] AJeBS) TJ^- Ol j_p re -i- Af-g-sV^ 31^^ *^2» 

^SH 0 * 47] nfl^-oltq-. 

<174> Aj.7)^. £ U o] 2).^ o. ^j^o] ^j-i- tfl^s).^ ^gpg ^0.54 
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<175> oQ* #<H, ^-71 Rs=l/2olJl go] ^tflSto} 4 o] ^, R S =1/8^1 7^?}; ^2:4H 

Sp=3<J] 3 + i7l <£*1^ ^1*^1 n}£. ^-Jl-§;<>] ^^7> cf-g-2f ^ 

<176> Rs: 1/2 — > Rs:l/4 — > R S :l/2 — > RsH/8 — > R S :l/2 
<177> j_pre=0: 2:71 3^- & 

<178> 1. R=i/2: trj-sH g=i, j_current=0 g_J>re=l, j_pre=0 

<179> 1 

<180> 2. R=l/4: n+^H g=2, j_current=(j_pre+g_pre) mod 3 = 1, 4^ g_pre=2, 
j_pre=l 

<181> 2 

<182>3. R=i/2: n}-2M g=l, j_current=(j_pre+g_pre) mod 3 = 0, n}-eM g_pre=l, 

j_pre=0 

<183> 1 

<184> 4. r=i/8: nJ-eM g=4, j_current=(j_pre+g_pre) mod 3 = 1, *|-hM g_pre=4, 
j_pre=l 

<185> ^4 

<186> 5. R=i/2: g=l, j_current=(j_pre+g_pre) mod 3 = 2, 4^ g_pre=l, 
j_pre=2 (£*\2) 
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<187> „ 1 

<188> : 

<i89> a^h Jjtjr -a^^-i- 44*1 7l#4SSl4. °M -g<3^ tifsq- ^oi z]- 

4<>1 ^.g-oflA^ A-lH."-^ 4^ a o v 7) ^. 134 °J444 ^4°H e] 

oi^ciMEl ellolE -oil ^«fl^ *^l7l7> ^o-Hr £^r<3)o)l 44 4*o44. £ 

-So)] £*14 44 4°1, 443 nf-oflA^ 4*°)!^ 4^4 j^^7V 09l 



<190> ^V 7 l £ i2fe a. ^ofl nj-s. 2*1-31 ii^E-lii^-s* 4*43 ^4 *!4w £. 

<i9i> S. 121- 4^44, 43 120043H3 ^S-^- 45l4 443 ^5)4, 

120143H3 4.S.4 «<ft«(j * j_saved)« i£33-3?14. nelJi, 120343H 

3 ^ ^ofl nj-Hl- 4JL-§r°H 443 *fl4 ^SL43iL4 

J-(Ci)l- 4^44. ^3^, 120543H3 43 4^4 ^J£°jEiJ£-'f JlCCiHl cfl 

-§-Slol 7,-1^-Elol &i=. £4 j# Sl^-Sfjl, 120743H3 Aj. 7 l ^i^E^^-SSl 

j«i*ll A^u.«.^ C ij» 4344. 120943H4 43 434 /U^ii 

#444. <333, 43 3«4:£. C ij4 5L4J:-§:3 -S-43^ 4^43 

3-M L 3L» 443 3*fl 443^ 4* ^113 4 elD]^. 
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<i92> av 7 ] mUcHHM ^B«-^ SL3§°) 

4. ^"ti, ja.^«>l SJ^ 1200^^1 S S]*°>7> AflS.* -^3* # 

4M«cK ^tufir -2.^°1 Stl^ 1213^-^)5. g4«H 

4-E- *f-s.-k ^^^a.* 4**}°] 4*1 *fl# ss.#3ja.-«ML(Ci)» *i«i«-4. 

ne|Ji, 1215^- TiHl^ -#71 &£.Qtf*L*?-3L7} o]£ AjE»^ ^iLQ^M.*?- 

*}7] ^^-Aj 140) ) o}gfl 7jxi^ i ^-7] 1207^^13. 5)»o>7> sfl^ A-flU Jf^. ^ 
*Vcf. HV^, ^o]*>^ 1219^-^lS. g*«H 4-i- ^uJfJ: Ajiso. 

^H-^Jro,! Cfltb j# 1203^1-S. 5]l-47f °14 7.fl^ 

*8$4. 

<193> 14] /=(/'+!) mod 5i 

[^31 3141 

<194> Aj-^^V H).2f 7j-ol ifi-l^ ^AlAli^^A^ EjH. iL^ JjLJr( «J ^ Jt § iLS_V 

^ 5S*4. #7| Ei«_ J£<g- Hfl^l 7))^ U o V *Hl °l-8-*H 

€*S:-§-(throughput)-§- 3.71] 7fl 
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iTjtt 1] 

^"71 ^iL^E^iL-^Sl-o] ^o)l tfl^ ^oj^l fl^ofl 218)] 
I^T 1 * 2] 

-O^ ^7flfil f^°W 3^14 €^*Hr -^-fr^-fr 

» 7l?hWL3. «3*Rr 434, 

•HI 21 «)) ^"71 7|?i-!f^o) AiU^ift -$3*Hr 434, 
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[^^J- 3] 

^ * tJH**M A^U.«^1. tHjsHr A^H^ tiMS'l* 5L^>^ ^1 ^ 
4] 

73-54 



1020010006662 
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CO 


CI 


Ci> 


C4 


R=l/2 




X 
Y 0 
Y, 
Y'o 
Y', 




1 

0 ( 
0 

0 ( 

1 ( 


1 

) 
) 

)J 




0 0 

0 1 

1 0 
1 0 
0 1 






i i 

1 0 
0 0 
0 1 
o 0 




NA 


R=l/3 




1 

o 
1 
o 
1 






i 
i 

o 
1 

o 




NA 


NA 


R=l/4 




" X " 
X 
X 
X 






" X " 
X 
O 
X 

_ x . 




NA 


NA 


R=l/8 




71 

7P> 
X 




NA 


NA 


NA 



[3^8- 5] 

i*j(ife ^iL&EiJi-?-:^ 7))^, jfe s}i4^ ^Ji^EiiL-^Jrofl ^a.«- 

^ 7fl^)7fl^ ^1^** nflS.^ 

31 <H) tfl-§-*Rr $«<*|£l *M =f*>Al 15 S o)-$-i}a) ^*}JL, ^7} ^-*fl 

& °J C J]^<H| sfl^sHr ^1<^# ^-71 ^I2.e) tflo)i-s.^-ei el^sM, e)c^ ^ 
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[-^ a, rOpre+gpre) ™* * 

J: 2] 70^0151, j_prefe -H^ii:^ <g ol^i, g_pre^ 

iWRr ^M-^-S. ^711- S^^r 3* #^'^.5. ^ 

[^T 1 * 6] 
#*1 • 
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Code Rate(ft) 


Go 


Cu 


Ci2 


Ci3 


Ro=l/2 




1 0 

0 0 
0 1 
0 0 






"0 0" 

0 1 

1 0 
1 0 
0 1 






"1 f 
0 0 
0 1 

0 0 

1 0 




NA 


Ri-l/4 




"l f 
1 1 

1 0 

1 1 

0 1 






"1 f 

0 1 

1 1 

1 0 

1 1 






"2 2" 
1 0 
0 1 

0 1 

1 0 




NA 


R 2 =l/6 




"2 2" 
1 1 
1 1 
1 1 
1 1 






"2 2 
1 1 
1 1 
1 1 
1 1 






*2 2 
1 1 
1 1 
1 1 
1 1_ 




NA 


R;,= l/8 




"3 3* 
2 1 
1 1 
1 2 
1 1_ 






"2 2" 

1 2 

2 1 
2 1 
1 2 






"3 3" 
1 1 
1 2 

1 1 

2 1 




NA 


RW/3 




0 
1 
0 

1 






1 

0 
1 

0 




NA 


NA 



7] 

. 
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Code Ratc(R) 


Cio 


Ca 


Ci2 


Ci3 


Ro=l/2 




1 f 

1 0 
0 0 
0 1 
0 0 






"0 0" 

0 1 

1 0 
1 0 
0 1 






"l l" 

0 0 
0 1 

0 0 

1 0 




NA 


R,=l/4 ! 




i r 

1 1 

1 0 

1 1 

0 1 






"1 1" 

0 1 

1 1 

1 0 

1 1 






"2 2* 
1 0 
0 1 

0 1 

1 0 




NA 


R 2 =l/6 




2 2 

1 1 
1 1 
1 1 
1 1 






2 2" 

1 1 
1 1 
1 1 
1 1 






"2 2~ 
1 1 
1 1 
1 1 
1 1_ 




NA 


R : ,= l/8 




3 3 
2 1 
1 1 
1 2 
1 1 






"2 2" 

1 2 

2 1 
2 1 
1 2 






*3 3" 
1 1 
1 2 

1 1 

2 1 




NA 


R,=2/3 




"liir 

10 0 0 
0 0 0 0 
0 0 10 
0 0 0 0 






"0 0 0 0" 
0 111 
0 0 0 0 
110 1 
0 0 0 0 






"0 0 0 0" 
0 0 0 0 
110 1 
0 0 0 0 
0 1 1 1_ 






"1111" 
0 0 0 0 
0 0 10 
0 0 0 0 
10 0 0 




Rrv=l/3 


! 


1111" 
1111 

0 0 0 0 

1111 

0 0 0 0 






"1111" 

0 0 0 0 

1111 

0 0 0 0 

1111. 






1111" 
1111 

0 0 0 0 

1111 

0 0 0 0 






"1111" 
0 0 0 0 
1111 
0 0 0 0 
1111 





I^T 1 * 8] 
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* ^«l*Kr 4^4, *3 ^Ji^li^-J^l cfl-§-sl-^ ^* ^S^l-S- -f 
^1^^ ^«=1<H 

4* €^ ^ ^ ^H^Jl-S t^Kr 4^4, 
[3?* 9] 

i*j(i^ fl^ElJiYiSl 7fl^, jfe *>4^ ^^E-]^J:o)l SfltsRr ^ 
Jr2] 7fl^)7fl^ ^1^** *WKr °fl.5LBl Efl°llr* ^«l*Hr 4*34, 

3L<1 Sfl'Wr flS^^I *>7) 161- °]-g-*M 4^4, 

7^o)SL, j_pre^ ^-a^S^ <! ojaji, g_pre-tr <=>1 
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^7] ^sfl^l oiaj^l Sfi^fe «814-§: -^7) p))S.s| EfloH-S-^-El el5Ls(-fe 
4^4, 

^-71 iM<=£ ^S^H 4€- ^ £4 ^H^* ^*Rr 4^4, 



73-60 



1020010006662 
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Gain for code combining 
using R=1/8 



Eb/No(dB) 



Es of R-1/3 » Es of R-1/6 Es of R-1/3 = 2X Es of R-1/6 

HARQ Type tl/Ili Non HARQ 
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2] 



CONSTITUENT ENCODER 1 
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[51 3] 



Throughput of HOAQ Type ITO Wth R=1/3 turbo codes over WGN 
Max tten*ionP 8.Trhflc=496bits @24. 8kbps 



5 06 



-O-HAKJ-TiPEOI (3a 20) 
HAEiQ TlPEI wkh 3C (20, 3T) 














i 
























































































































































































































































































































































1 










































































i i 
















i 






















































!/ 
































































































































































































i 
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i 




































































































I 








































































I 










i 


t 






























































1 j 










































































I / 










































































if 








/ 



















































■9 -9 .7 -6 •$ •« O -2 -I 0 1 2 3 4 5 6 7 8 9 

B/No(dB> 
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[51 4] 



c 



401 — 



405 — 



407 — 



3 



TYPE1 



(E»,«i<ME S{L(t PARITY) 

[_£Mij_. ENC2 




CAS] SYSTEMATIC 



TYPE! 



r o(N.) "I _ ENl 
I (o+b) I (PARITY) 
I^NO.j^ ENC2 
L (o+b) J /parity 



427 



1 



TYPE 2 



"TPARITYl 



I IN^CIJ _ ENC2 

I 



PARITY' 

-T" 



1 



I 2 l(S?S+PARITY) 

|^|-ENC2 
L 1 J (PARITY) 



r o(N»-CT l _^ ENC1 
I (o+b) I "^PARITY) 

LTo+byj (PAR|TY) 



o+b=1 



"T" 

423 



T 

415 
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IS. 7] 



( « 

; 






£| ¥±§S°I 
¥3. 32 


> 


r 


1|C|£| A)|EZ7|1 7|A|b 
c: S 2! El 5! ±?* 3. °| Ai^¥i.§£l 


1 


r 






CWf £3 ef*ai<M Aflgs ggAjs 
^a(LCM(CWf.CWi)->CWf) 



^»^£l 5 S2IE1S¥3£| 

Ai^¥±g£i ?^e?i as 

7 A £ £*?e<£¥±£l 

+ 

c5d 



#3 <H*1-: 2002/2/7 

701 
703 
705 
707 
709 
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IS. 8] 



J— ' 



amy 2f££ g# 



- 801 



7 fjj 5 sseis^if 



-803 



A|S¥l§i SgSm flat 7|L , ¥£°I |—805 

I 





£.°| ¥£§°il Ufa} i 




A|2¥i68 







-807 
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[51 9] 

Enrodet Packet (EF) 

1 

ENCODER 
CM /S) 

TTT 

Sob packets <SF) 

i i ; 




Coded | CodewithR-1/S 
oacket 1 



Group 0 



00 || Ol || 02 || 00 t| 


OH || 


e» 1 


Ri-1/2 R*-l/2 R»-1/2 
•> ■»• ~+ 


R»*1/«: Ciroupi 
codo C31 and 


»gtwo 

02 


IU-V*C»oupuijilwrode»CSaCJ1. Ol^dCM 






C20 |j C21 || C2D 


! .... 




Ri-1/3 Rv-1/3 Rs-1/3 






Rl- 1/6: Grouping two 

code* C20 and C21 
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10] 

Encoder P**«(EF) 

. 

ENCODER 
(R-l/S) 

J i I 

Sub p*cV«» (SF) 
I I I 

T * T 

!■ jronUtWt! M It* 



Code with R-l/5 



Grouping two 
O0«ndC31 



Rs-1/4: Grouping two 



Rs-1/4: Grouping two 



Us- 1/8: Grouping three codes C30L Ol. C32. «nd C30 



CIO | Ol | C12 | C13 ] 



Rj-2/3 R»-2/3 Rj-2/3 Rs-2/3 



C12LCI3 



ClOUCll 



Rs- 1 /3: Grouping two* *R»-1/ 3: Grouping two Rs-1/3: Grouping two* 

cod«ClOJndCll codes C12*ndC13 codnOOindOl 

Rs-I/6: Grouping two 
— l*ndC21 
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15L 11] 



C£S Encoder blocl 
j=0, j_pre=U, j-Soved=j 1 J_ 



g_soved=0 



1101 



*1 ^2§3S 
61 y 2g g§ 



-1103 



Fl'-soved 



-1105 




1121 

2*1 j2l gi j_soved, 
g_sovedof 
(o|*o| o| 2go| 
gctsig C|A| Afg) 



1 j-pre^j g.pre=g p lliy 
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[J£ 12] 



1200 

_J 

Encoder blocl? 



j=0, j_soved=j 



-1201 



88^ QCT( 



c°rc 
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